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Amblyops abbreviata--see Mysids

Alaska
Grace Creek 0 0 0 0 0 0 0 0 • 0 • 0 • 0 0 0 • 0 • 0 0 0 0 0 0 • 0 0 0 0 0 ° 587
Kvichak River .. 0 • 000000000.00. 0 • 00.00.00. o. 531
Lake Grace . 0 0 0 •• 0 0 0 0 0 • 0 0 0 •• 0 •• 0 0 0 • 0 0 0 0 • 0 •• 587
Naknek-Kvichak system 000000.000 •••• 0.000.. 122
Nushagak Bay o' 0 0 000.00 •• 0 0 0 • 0 0 • 0 0 •• 0 0 0 •• ° 748

Albacore
Atlantic

age and growth . 0 0 0 •••• 0 0 •• 0 0 0 • 0 0 •• 0 0 • 0 • ° 846
Bay of Biscay surface fishery o. 0 ••• 0 0 0 • 0 •• 846
longline fishery o' 0 • 0 0 0 • 0 0 0 0 0 • 0 0 • 0 • 0 ••• 0 • 0 0 847
mortality ° 0 0 0 0 0 0 0 0 • 0 0 •• 0 0 •• 0 0 0 • 0 0 • 0 0 0 0 0 •• 849
population dynamics . 0 0 • 0 0 • 0 0 0 • 0 • 0 0 00 0 0 0 • 0 845
potential yield 0 ••• 0 0 • 0 0 0 0 0 0 0 •• 0 ••• 0 • 0 0 0 0" 850

Pacific, juveniles in South
apparent abundance ° 0 0 0 ••• 0 0 0 0 0 0 • 0 •• 0 •• 0 •• 824
distribution . 0 0 0 0 0 0 • 0 • 0 •• 0 0 0 0 0 0 •••••• 0 0 • •• 824
length composition 0" 0 •••• 0 • 0 ••• 0 0 0 0 0 0 • 0 •• 823
migration ° 0 0 •• 0 0 0 •• 0 • 0 0 0 0 0 0 • 0 o' . o' ... 0 • 0 ° 823
time of spawning ° 0 0 0 o' .. 0 0 • 0 0 • 0 ••••••• 0 •• 825

"Abundance and distribution of young Atlantic
menhaden, Brevoortia tyrannus, in the White
Oak River estuary, North Carolina," by E.
Peter H. Wilkens and Robert M. Lewis ° 0 0 0 0 0 0 0 0 ° 699

Achirus lineatus-see Lined sole

"Additional data on the spawning of the hake,"
by John S. MacGregor 0000000.00. 0 0 0 0000000000 581

"(An) adult bluefin tuna, Thunnus thynnus,
from a Florida west coast urban waterway,"
by Robert W. Topp and Frank H. Hoff ° 0 0 • 0 • •• 251

AHLSTROM, ELBERT H., "Kinds and abun-
dance of fish larvae in the eastern tropical Pa-
cific, based on collections made on EASTROPAC I" 3

Alaminos-see Vessels

717

615

587

647

783

881

765
768
768
769
777

Auxis sp.-see Frigate mackerel

Astronesthidae-see Fish larvae

BAKKALA, RICHARD G., "Occurrence of the
barracudina, Paralepis atlantica Krllyer, in the
central North Pacific Ocean" . 0 0 • 0 0 00 0 0.0 0 • 0 •••

BALSIGER, JAMES W.-see ROTHSCHILD
and BALSIGER

Atlantic menhaden
purse-seine fishery, 1940-68

annual catch o. 0 0 0 0 0 0 0 0 • 0 0 •• o... 0 0 •••••• 0 °

description . 0 •• 0 0 • 0 0 • 0 0 0 0 0 •• 0 0 0 0 0 • 0 0 ••••••

effort 00 0 0 0 •• 0 •• 0 0 • 0 0 • 0 0 00 0 00 0 o' 0 0 0 00' • 0 ••

history 00. 0 0 • 0 0 000 0 • 0 000 0 000 •• 0 00 0 0000 00' °

variation in abundance ° 0 0 0 0 0 0 • 0 0 0 0 0 ••• 0 0 ••

young, effect of salinity, temperature, tide,
turbidity, and illumination on abundance and
distribution in White Oak River estuary,
North Carolina 000 0.00. 0 o' ..... 0 000 •• 0 0 • 0 o..

Arabian Sea, sharks ° 0 0 0 • 0 0 • 0 ••• 0 0 0 0 0 0 0 •• 0 •• 0 °

Argentinidae-see Fish larvae

Bairdiella icistia-Gulf croaker

Atlantic coast
mysids from U.S.

Apogonidae-see Fish larvae

Argo-see Vessels

A rgopecten gibbus-see Calico scallop

"Artificial ripening of maatjes-cured herring
with the aid of proteolytic enZ~'J11e prepara­
tions," by T. M. Ritskes 00 0 00 0 000 00 0 0.0 o' 0 • 0 •

BAILEY, JACK Eo, and DALE R. EVANS,
"The low-temperature threshold for pink salmon
eggs in relation to a proposed hydroelectric in-
stallation" ° 0 0 0 0 0 0 0 0 0 0 0 0 • 0 00 0 00 0 • 0 0 00 0 0 0 • 0 0 00 0

537
Abnormalities, developmental

of laboratory-reared lined sole

AMBROSE, MARY E.-see DUBROW et al.

Ammonium
concentrations, eastern tropical Pacific 0 0 0 0 0 • • 87

Anchialina typica-see MysiQs

BARNETT, HAROLD Jo, RICHARD W. NEL­
SON, PATRICK J. HUNTER, STEVEN
BAUER, and HERMAN GRONINGER, "Stud­
ies on the use of carbon dioxide dissolved in
refrigerated brine for the preservation of whole
fish" .. 00 •• 0000.00.000 •• 00.00. 000.00. 0 o' . o, o' . 433

ANDERSON, WILLIAM Wo, and MILTON J.
LINDNER, "Contributions to the biology of the
royal red shrimp, Hymenopenaeu..~ robustus
Smith" .000 •• 000.000.00 •••••• 0 •• 000 •••••• 0 •• 0. 313

Barracudina
occurrence, central North Pacific

Bathylagidae-see Fish larvae

881

883



Bathymysis renoculata-see Mysids

BAUER, STEVEN-see BARNETT et al.

BEARDSLEY, GRANT L., "Contribution to
the population dynamics of Atlantic albacore
with comments on potential yield" 845

BEERS, JOHN R, MERRITT R STEVEN­
SON, RICHARD W. EPPLEY, and ELAINE
R. BROOKS, "Plankton populations and upwell-
ing off the coast of Peru, June 1969" 859

Bigeye tuna
larvae, northwestern Gulf of Guinea and off
Sierra Leone .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 562

Calico scallop
abundance 403
age and growth 401
distribution 403
mortality " 401
off eastern Florida, 1967-68 399
spawning 400
yield , , , , , '" 404

California
cleaning symbiosis among inshore fishes 491
Monterey Bay '," 799
plankton variability off southern 681
Salton Sea fishery for Gulf croaker 158
whales off Point Loma " . . . . . . . . . . . . . . . . . . . .. 525

Billfish
albacore in stomachs of, South Pacific 821
skipjack tuna in stomachs of, Pacific 545

Bluefin tuna
adult from Florida west coast urban waterway 251

Boreomysis triden8-see Mysids

California Current system
copepods as predators on fish larvae 655
DDT residues 443, 627
nannoplankton and netplankton 799

California, southern
variability of near-surface zooplankton, as
shown by towed-pump sampling 681

Bothidae-see Fish larvae Cancer antennariu8-see Crabs

CALDWELL, MELBA C.-see CALDWELL et al.

Brown shrimp
early developmental stages 22a
laboratory-reared 223

"Calico scallop distribution, abundance, and
yield off eastern Florida, 1967-68," by Richard
B. Roe, Robert Cummins, Jr., and Harvey R.
Bullis, Jr. 399

BULLIS, HARVEY R, JR.-see ROE et al.

BURNS, BRUCE R--see WIGLEY and BURNS

CALDWELL, DAVID K., MELBA C. CALD­
WELL, WARREN F. RATHJEN, and JOHN
R. SULLIVAN, "Cetaceans from the Lesser
Antillean island of St. Vincent" 303

Central America
shrimps from 635

"Cetaceans from the Lesser Antillean Island of
St. Vincent," by David K. Caldwell, Melba C.
Caldwell, Warren }<'. Rathjen, and John R.
Sullivan 303

C. anthonyi-see Crabs

Cetaceans
Alaska..................................... 531
California 525
St. Vincent Island, Lesser Antilles

Feresa attenuata 307
Globicephala macrorhyncha 308
Grampu8 !Jri.~eu8 ., . . . . . . . . . . . . . . . . . . . . . . .. 305
Meflaptera nOl'aeanflliae 304
Orcinu.~ orca .. . . . . . . . . . . . . . . . . . . . . . . . . . . .. 309
Physcter eatodon 310
P8e~lorca cras8idens 308
Stenella 305
Steno bredanensis , . " 304
Tursiops truncatu8 305
unrecorded but expected species 310
Ziphius cavirostris 310

Chaetognaths
off southern California, variability 681

"Changes in catch and effort in the Atlantic
menhaden purse-seine fishery 1940-68," by Wil-
liam R Nicholson 765

Carangidae-see Fish larvae
305

Bottlenosed dolphin
from St. Vincent Island

Bowmaniella portoricensis-see Mysids

Brachyi8tiu.~ frenatu8-see Kelp perch

Bregmacerotidae-See Fish larvae

Brevoortia tyrannus-see Atlantic menhaden

Brine, refrigerated
carbon dioxide dissolved in, for preservation
of whole fish 433

BROOKS, ELAINE R-see BEERS et aI.

BROWN, NORMAN L.-see DUBROW et al.
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"Characteristics of sea-surface temperature an-
omalies," by L. E. Eber .

Chauliodontidae-see Fish larvae

345
COOK, HARRY L., and M. ALICE MURPHY,
"Early developmental stages of the brown
shrimp. PenaclA_~ aztecus Ives, reared in the lab-
oratory" . 223

Cleaning symbiosis
among California inshore fishes 491

Chinook salmon
thermal tolerance of juveniles in relation to
supersaturation of nitrogen gas R:33

Chum salmon
predation on juveniles by marine isopod 700
preservation 4:33

"Cleaning symbiosis among California inshore
fishes," by Edmund S. Hobson 491

C. hippurus-see Dolphin (fish)

Coryphaenidae-see Fish larvae

COX, JAMES L.• "DDT residues in seawater
and particulate matter in the California Cur-
rent system" 443

------, "Uptake, assimilation, and loss
of DDT residues by EI/phausia JlUcifica, a eu-
phausiid shrimp 627

Crabs
male. sex pheromone activity of molting hor­
mone, crustecdysone, on PachygrapRUR cras-
sipes. Cancer antcnnarius, and C. anthonyi . . .. 337

655
655
681

829

Copepods
Labidocera. predators on fish larvae .
predation by marine, on fish larvae .
southern California, variabilitv .

Coryphaena cquiNeliN, C. cql/isetis-see
Dolphin (fish)

CORLISS. JANE, and LEE TRENT, "Compar­
ison of phytoplankton production between na­
tural and altered areas in West Bay. Texas"

87

765

141

181

Chlorophyll
concentrations in eastern tropical Pacific

Chlorophthalmidae-see Fish larvae

Christmas Island, sea-surface temperatures

"Chemical and nutritional characteristics of fish
protein concentrate processed from heated
whole red hake, Urophycis chuss," by'David L.
Dubrow and Bruce R. Stillings .

Chesapeake Bay
menhaden fishery

Clupea harengus pallasi-see Pacific herring

Clupeidae-see Fish larvae

CREAR, DAVID, and IRWIN HAYDOCK,
"Laboratory rearing of the desert pupfish.
Cyprinodon macularius" 151

CLUTTER, ROBERT I., and GAIL H. THEI­
LACKER, "Ecological efficiency of a pelagic
mysid shrimp; estimates from growth, energy
budget, and mortality studies" 93

John N. Cobb-see Vessels

Crustacea-see Copepods; Crabs; Lobster;
Mysids; Shrimp

internal defenses 455

Crustecdysone
sex pheromone activity, on male crabs 337

Coho salmon
predation on juveniles by marine isopod 699
thermal tolerance of juveniles 833

COMPAGNO, LEONARD J. V., and STEW-
ART SPRINGER, "[ago, a new genus of car­
charhinid sharks, with a redescription of I.
omane'>t8is" 615

"Comparison of phytoplankton production be­
tween natural and altered areas in West Bay,
Texas," by Jane Corliss and Lee Trent 829

"Contribution to the population dynamics of At-
lantic albacore with comments on potential
yield," by Grant L. Beardsley.. . . . . . . . . . . . . . . .. 845

"Contributions to the biology of the royal red
shrimp, Hymenopcnacu.q robust1ls Smith, by
William W. Anderson and Milton J. Lindner. . .. 313

CUMMINS, ROBERT, JR.-see ROE et al.

CUMMINGS. WILLIAM C., and PAUL O.
THOMPSON, "Gray whales, ERch?'ichtills 1'0­

bl/stus, avoid the underwater sounds of killer
whales, Orcinus orca" 525

Cynoglossidae-see Fish larvae

Cypriuo({on macularius-see Desert pupfish

DAWLEY, EARL M.-see EBEL et al.

"DDT residues in seawater and particulate
matter in the California Current system," by
James L. Cox 44R

DDT residues
in seawater and particulate matter in the
California Current system 443

885



DDT residues-cont.
uptake, assimilation, and loss by euphausiid
in California Current system .

Delaware
menhaden fishery .

Delphinapterus leucas-see White whale

Desert pupfish
laboratory rearing .
potential for research .
spawning methods in laboratory , .

"Developmental abnormalities of the flatfish
Achirus lineatus reared in the laboratory," by
Edward D. Houde .

Discoverer-see Vessels

Diseases
of Crustacea

"Distribution, apparent abundance, and length
composition of juvenile albacore, Thunnus ala­
lunga, in the South Pacific Ocean," by Howard
O. yoshida .

"Distribution and biology of mysids (Crusta­
cea, Mysidacea) from the Atlantic coast of the
United States in the NMFS Woods Hole col1ec­
tion," by Roland L. Wigley and Bruce R. Burns

"Distribution of tuna larvae (Pisces, Scombri­
dae) in the northwestern Gulf of Guinea and off
Sierra Leone," by William J. Richards and
David C. Simmons .

Divergence
off coast of Peru

627

765

151
151
154

537

458

821

717

555

859

Eastern tropical Pacific
estimating phytoplankton production .
fish larvae in .
yel10wfin tuna fishery .

EASTROPAC
fish larvae from Cruise 1 .

EBEL, WESLEY J., EARL M. DAWLEY, and
BRUCE H. MONK, "Thermal tolerance of ju­
venile Pacific salmon and steelhead trout in
relation to supersaturation of nitrogen gas" ....

EBER, L. E., "Characteristics of sea-surface
temperature anomalies" .

"Ecological efficiency of a pelagic mysid shrimp;
estimates from growth, energy budget, and mor­
tality studies," by Robert I. Clutter and Gail H.
Theilacker .

Ectoparasites
of California inshore fishes .

Eel leptocephali-see Fish larvae

"Effect of dietary fish oil on the fatty acid com­
position and palatability of pig tissues," by
Robert R. Kifer, Preston Smith, Jr., and Edgar
P. young .

"Effect of ice storage on the chemical and nutri­
tive properties of solvent-extracted whole fish­
red hake, Urophycis chuss," by David L. Du­
brow, Norman L. Brown, E. R. Pariser, Harry
Miller, Jr., V. D. Sidwel1, and Mary E. Ambrose

"Effects of delayed initial feeding on larvae of
the grunion, Leuresthes tenuis (Ayres) ," by
Robert C. May .

87
3

569

3

833

345

93

505

281

145

411
Dolphin (fish)

gill raker apparatus and food selectivity 361
two species from tropical mid-Atlantic 877

DUBROW, DAVID L., NORMAN L. BROWN,
E. L. P ARISER, HARRY MILLER, JR., V. D.
SIDWELL, and MARY E. AMBROSE, "Effect
of ice storage on the chemical and nutritive
properties of solvent-extracted whole fish-red
hake, Urophycis chuss" 145

------, and BRUCE R. STILLINGS,
"Chemical and nutritional characteristics of fish
protein concentrate processed from heated
whole red hake, Urophycis chuss" 141

"Early developmental stages of the brown
shrimp, Penaeu,8 aztecus Ives, reared in the lab­
oratory," by Harry L. Cook and M. Alice Murphy 223

"Early life history of skipjack tuna, Katsuwon­
u.q pelami.~, in the Pacific Ocean," by Howard
O. Yoshida 545

886

"Egg loss during incubation from offshore
northern lobsters (Decapoda: Homaridae) ,"
by Herbert C. Perkins 451

EMILIANI, DENNIS A., "Equipment for hold-
ing and releasing penaeid shrimp during mark-
ing experiments" , . . .. 247

Engraulidae-see Fish larvae

Engraulis mordax-see Northern anchovy

Enzyme preparations
use of proteolytic in artificial ripening of
maatjes-cured herring. . . . . . .. . . . . . . . . . . . .. .. 647

EPPLEY, RICHARD W.-see BEERS et al.

"Equipment for holding and releasing penaeid
shrimp during marking experiments," by Den-
nis A. Emiliani 247

Erythrops erythropthalma-see Mysids



"Escapement levels and productivity of the Nu­
shagak sockeye salmon run from 1908 to 1966,"
by Ole A. Mathisen , .. , , .

Eschrichtius robustus-see Gray whale

"Estimating phytoplankton production from
ammonium and chlorophyll concentrations in
nutrient-poor water of the eastern tropical Pa­
cific Ocean," by William H. Thomas and Robert
W. Owen, Jr .

Eucopia grimaldii-see Mysids

Eugaleus omanensis Norman
new genus, Jago, proposed

Euphausia pacifica-see Euphausiids

Euphausiids
growth rates .
off Oregon .
size structure .
uptake, assimilation, and loss of DDT resi-
dues by Euphausia pacifica , .
variability off southern California .

EVANS, DALE R.-see BAILEY and EVANS

Evermannellidae-see Fish larvae

Exocoetidae-see Fish larvae

False killer whale
from St. Vincent Island

F ARFANTE-see PEREZ F ARFANTE, ISABEL

Feresa attenuata-see Pygmy killer whale

FISH, JAMES F., and JOHN S. VANIA,
"Killer whale, Orcinus orca, sounds repel white
whales, Delphinapterus leucas" .

Fish larvae
Atlantic menhaden .
eastern tropical Pacific

Apogonidae .
Argentinidae .
Astronesthidae .
Bathylagidae .
Bothidae .
Bregmacerotidae .
Carangidae .
Chauliodontidae .
Chlorophthalmidae .
Clupeidae .
Coryphaenidae ~ .
Cynoglossidae .
eel leptocephali .
Engraulidae .
Evermannellidae .
Exocoetidae .

747

87

615

81
79
80

627
681

308

531

783

37
13
20
13
40
34
38
20
21
12
38
42
33
13
32
35

Gempylidae .
Gonostomatidae .
Idiacanthidae .
Istiophoridae .
Malacoteidae .
Melamphaidae .
Melanostomiatidae .
Myctophidae .
Nomeidae .
Paralepididae .
Pleuronectiformes .
Scombridae .
Scopelarchidae .
Scopelosauridae .
Sternoptychidae .
Stomiatidae .
Synodontidae .
Tetragonuridae .
Trichiuridae .

grunion .
Gulf of Guinea and off Sierra Leone

higeye tuna .
frigate mackerel .
little tunny .
skipjack tuna .
yellowfin tuna .

laboratory studies of predation by
marine copepods on .

Fish oil
effect on fatty acid composition
and palatability of pig tissues .
masking undesirable flavors in .

Fish protein concentrate (FPC)
chemical and nutritional qualities of,
processed from red hake .
protein autolysis rates at various pH's and
temperatures in hake and Pacific herring and
effect on yield in preparation of .

Fish target strength
review of measurements

Flavors
undesirable, masking in fish oil

Florida
bluefin tuna from waterway .
Boca Ciega Bay, turtle grass .
calico scallops off eastern .
menhaden fishery .
royal red shrimp off east .

Food selectivity
and gill rakers among mackerels, tunas, and
dolphins .

FOX, WILLIAM W., JR., "Random variability
and paramf'tf'r f'stimation from the g-enf'ralized
production model" .

35
13
21
37
21
34
21
22
38
31
40
36
32
33
20
21
21
40
35

411

562
564
564
564
560

655

281
215

141

241

703

215

251
273
399
765
313

361

569

887



Free radicals
nature of, in freeze-dried fishery products and
other lipid-protein systems 371

Freeze-dried fishery products
nature of free radicals in, and other lipid-
protein systems 371

FRIEDL, WILLIAM A., "The relative sam-
pling performance of 6- and la-foot Isaacs-Kidd
midwater trawls" 427

Frigate mackerel
larvae in northwestern Gulf of Guinea and
off Sierra Leone 564

Gulf croaker
gonad maturation 157
hormone-induced spawning . . . . . . . . . . . . . . . . . .. 157
Salton Sea fishery for 158

Gulf of Guinea
tuna larvae in 555

Guppy
respiratory, behavioral, and endocrine re-
sponses to a restricted environment 879

Hake-see Pacific hake; Red hake

HALL, JOHN R.-see KELLY et al.

615

Homarus americanu.9-see Northern lobster

HOFF, FRANK H.-see TOPP and HOFF

Herring-see Pacific herring

181

537

304

Harmonic functions
for sea-surface temperatures and salinities,
Koko Head, Oahu; temperature, Christmas
Island .

Humpback whale
from St. Vincent Island

Hormone, molting-see Crustecdysone

Hawaii
early life history of skipjack tuna . . . . . .. 545
Koko Head, Oahu 181

HAYDOCK, IRWIN, "Gonad maturation and
hormone-induced spawning of the Gulf croaker,
Bairdiella icistia" 157

"Harmonic functions for sea-surface tempera­
tures and salinities, Koko Head, Oahu, 1956-69,
and sea-surface temperatures, Christmas Island,
1954-59," by Gunter R. Seckel and Marian Y. Y.
Yong 181

Herring, maatjes-cured
artificial ripening with aid of proteolytic en-
zyme preparations 0 0 647

Heteromysis formosa-see Mysids

HOBSON, EDMUND S., "Cleaning symbiosis
among California inshore fishes" 0 ••••• 0 •••• 0 •• 491

HOUDE, EDWARD Do, "Developmental abnor­
malities of the flatfish Achirus lineatus reared
in the laboratory" .

------, - see CREAR and HAYDOCK

HEITZ, JEAN G.-see MAGNUSON and HEITZ

Genus, new
Jago (carcharhinid shark)

Geronimo-see Vessels

"Gill raker apparatus and food selectivity
among mackerels, tunas, and dolphins," by John
J. Magnuson and Jean G. Heitz............... 361

Gaffkaemia
internal defense mechanisms
involved in, of lobsters 471

Gempylidae-see Fish larvae

FUSS, CHARLES M., JR.-see KELLY et al.

GRONINGER, HERMAN-see BARNETT et al.

Gill rakers
and food selectivity among mackerels, tunas,
and dolphins 361

Globicephala macrorhynchar-see Short-finned
pilot whale or blackfish

"Gonad maturation and hormone-induced
spawning of the Gulf croaker, Bairdiella ids-
tia," by Irwin Haydock 157

Gonostomatidae-see Fish larvae

Goose-beaked whale or Cuvier's beaked whale
from St. Vincent Island 310

Grace Creek, Alaska ., . . . . . . . . . . . . . . . . . . . . . . . .. 587

Grampus griseus-see Risso's dolphin

Gray grampus-see Risso's dolphin

"Gray whales, Eschrichtius robustus, avoid the
underwater sounds of killer whales, Orcinus
orca," by William C. Cummings and PaulO.
Thompson 525

Gray whale
avoid underwater sounds of killer whales .... 525

Grunion
effects of delayed initial feeding on larvae 411

HUNTER, JOHN R., "Sustained speed of jack
mackerel, Trachurus symmetricus" . 267

888



------, - see PRITCHARD et al.

HUNTER, PATRICK J.-see BARNETT et al.

Hymenopenaeus robustus-see Royal red shrimp

Hypererythrops caribbaea-see Mysids

-----, and JAMES R. ZWEIFEL,
"Swimming speed, tail beat frequency, tail beat
amplitude, and size in jack mackerel, Trachurus
symmetricus, and other fishes" 00 0 o' 0 00 0 0 0 0 0 0 0 0 253

669

Katsuwonus pelamis-see Skipjack tuna

George B. Kelez-see Vessels

Kelletia kelletii (whelk)
trophic interaction between, and sea star
Pisaster giganteus 0 • 0 • 0 • 0 0 0 0 0 0 0 •••

swimming speed, sustained o' 0 •••••• o' . 0 •••• o. 267
tail beat amplitude and size o' 0 00 000.0. 253
tail beat frequency and size 0" 0 •• 0 •• 0 0 0 0 ••• o' 253

JELLINEK, GISELA, and MAURICE E.
STANSBY, "Masking undesirable flavors in
fish oils" o' 0 • 0 •••••• 0 • 0 •• 0 0 • 0 •• 0 0 • 0 0 • 0 •• 0 0 • 0 0 0 215

JONES, EVERET Co, "Isistius b1'asiliensio~ a
squaloid shark, the probable cause of crater
wounds on fishes and cetaceans" .... 0 0 •• 0 0 ••• 0 791

David Starr Jordan-see Vessels

617

619

"Iago, a new genus of carcharhinid sharks, with
a redescription of I. omanensis," by Leonard
J. V. Compagno and Stewart Springer 0 0 0 0 0 0 0 0 615

Iago
generic description

10 omanensis
specific description

Ice storage
effect on chemical and nutritive properties of
solvent-extracted whole fish-red hake 145

Idiacanthidae-see Fish larvae

IlJumination
effect on distribution of young Atlantic men-
haden 0000000.000. 0 000000000000. 0 0 0 0 0 0000000 783

"Induced spawning of the northern anchovy,
Engraulis mordax Girard," by Roderick Leong 357

"In memoriam-Wilbert McLeod Chapman and
Milner Baily Schaefer," by Philip M. Roedel 1

Inshore fishes
cleaning symbiosis among California 0 0 0 0 0 0 0 •• 491
ectoparasites on California o' 0 0 • 0 0 0 0 0 0 •• 0 0 • 0 0 0 505

"Internal defenses of Crustacea: a review,"
by Carl J o Sindermann .000.00000 •• 000.0000.000 455

Internal defenses
mechanisms of, in Crustacea 0 0 •• 0 0 • 0 0 0 • 0 o' 0 0 457

Isaacs-Kidd midwater trawl-see
Midwater trawl

"Isistius brasiliensis, a squaloid shark, the
probable cause of crater wounds on fishes and
cetaceans," by Everet C. Jones 000 o' . 0 0 •• 0 •• 00.0 791

Isopod, marine
predation on juvenile Pacific salmon by spe-
cies of 0 ••• 00 •• 0 00' •• 00 •• 00' o' 0 • 00.00.00000. 699

Istiophoridae-see Fish larvae,

KELLY, JOHN A., JR., CHARLES M. FUSS,
JR., and JOHN R. HALL, "The transplanting
and survival of turtle grass, Thalassia testudin-
11m, in Boca Ciega Bay, Florida" o' 0 0 • 0 o.. o. 0 ., 273

Kelp perch
cleaning activity 0 ••••••••••• 0 •• 0 •••• 0 ••• 0 0 o. 513
general ecology .... 0 0 • 0 •••••• 0 0 •• 0 • 0 0 •• 0 •• 0 0 496

"( A) key to the American Pacific shrimps of
the genus Trachypenaeus (Decapoda, Penaei-
dae), with the description of a new species,"
by Isabel Perez Farfante .. 0 0 ••• 0 •• 0 •• 0 0 0 0 • 0 • 0 635

KIFER, ROBERT R., PRESTON SMITH, JR.,
and EDGAR P. YOUNG, "Effect of dietary fish
oil on the fatty acid composition and palatability
of pig tissues" 0 ••••••••••••••• 0 0 0 0 0 0 •• 0 0 0 0 • • •• 281

"Killer whale, Oreinus orca, sounds repel white
whales, Delphinapterus leueas," by James F.
Fish and John S. Vania 0" o' 0 •••• 0 •• 00. 531

Killer whale
from Sto Vincent Island o' 0 • 0 •• 0 0 •••• 0 • 0 0 0 0 0 309
gray whales avoid underwater sounds of 00.00 525
underwater sounds repel white whales 0 0 0 • 0 • 0 • 531

"Kinds and abundance of fish larvae in the east­
ern tropical Pacific, based on collections made on
EASTROPAC I," by Elbert H. Ahlstrom. 0.000 3

KITTREDGE, JAMES So, MICHELLE
TERRY, and FRANCIS T. TAKAHASHI, "Sex
pheromone activity of the molting hormone,
crustecdysone, on male crabs (Pachygrapsus
crassipes, Cancer antennarius, and Co anthonyi) " 337

Jack mackerel
relation between exercise and biochemical
changes in red and white muscle and liver 0 0 0 379
swimming speed and size 0 0 0 • 0 0 0 0 0 0 •• 0 0 •• 0 0 0 0 253

Koko Head, Oahu, Hawaii. 0 0 •• 0 o' .... 0 00 •••• o' 181

KOURY, BARBARA, JOHN SPINELLI, and
DAVE WIEG, "Protein autolysis rates at var-

889



ious pH's and temperatures in hake, Merlucciu8
productuB, and Pacific herring, GIl/pea harengus
pallasi, and their effect on yield of fish protein
concentrate" , ,..... 241

Kvichak River, Alaska
whales in ,'................... 531

LOVE, RICHARD H., "Measurements of fish
target strength: a review" " . . . . . . . . . . . . . . . .. 703

"(The) low-temperature threshold for pink
salmon eggs in relation to a proposed hydroelec-
tric installation," by Jack E. Bailey and Dale
R. Evans 587

Lnbidoeera-see Copepods

"Laboratory rearing of the desert pupfish,
Cyprinodon m,aculnrill8," by David Crear and
Irwin Haydock 151

"Laboratory studies on predation by marine
copepods on fish larvae," by Kurt Lillelund and
Reuben Lasker ' , . . . . . . . .. 655

Lake Grace, Alaska , , , , . . . . 587

LARRANCE, JERRY D., "Primary production
in the mid-Subarctic Pacific Region, 1966-68" .,. 595

MacGREGOR, JOHN S., "Additional data on
the spawning of the hake" ., . . . . . . . . . . . . . . . . . .. 581

Mackerel
gill raker apparatus and food selectivity 361

Mackerel, jack-see Jack mackerel

MAGNUSON, JOHN J., and JEAN G. HEITZ,
"Gill raker apparatus and food selectivity
among mackerels, tunas, and dolphins" 361

MAHNKEN, CONRAD V. W.--see NOVOTNY and
MAHNKEN

Larvae, fish-see Fish larvae Malacoteidae--see Fish larvae

Lined sole
developmental abnormalities of laboratory-
reared .. , .... ,............................. 537

LINDNER, MILTON J.-see ANDERSON and
LINDNER

215

411

747

703

Menhaden-see Atlantic menhaden

MALONE, THO;\'IAS C., "The relative impor­
tance of nannoplankton and netplankton as pri-
mary producers in the California Current system" 799

"Masking undesirable flavors in fish oils," by
Gisela Jellinek and Maurice E. Stansby .

Melanostomiatidae-see Fish larvae

MATHISEN, OLE A., "Escapement levels and
productivity of the Nushagak sockeye salmon
run from 1908 to 1966" .

MAY, ROBERT C., "Effects of delayed initial
feeding on larvae of the grunion, Leuresthes
tenui.. (Ayres)" .

Megn)Jtera novaeangliae-see Humpback whale

Melamphaidae-see Fish larvae

"Measurements of fish target strength: a re-
view," by Richard H. Love .

357

303

655

Lesser Antilles
St. Vincent Island

LASKER, REUBEN-see LILLELUND and
LASKER

Leuresthes tenui~-see Grunion

-------, - see PRITCHARD et al.

LEONG, RODERICK, "Induced spawning of
the northern anchovy, Engrnulis 1nordnx Girard"

LEWIS, ROBERT M.-see WILKENS and LEWIS

LILLELUND, KURT, and REUBEN LASKER,
"Laboratory studies on predation by marine
copepods on fish larvae" , .

"( A) linear-programming solution to salmon
management," by Brian J. Rothschild and James
W. Balsiger 117

Menhaden oil
effect on pig tissues 282

M erlueeiu.~ productu.~-see Pacific hake

Linear programming solution to salmon man-
agement ., . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 117

Little tunny
larvae in northwestern Gulf of Guinea and off
Sierra Leone 564

Lobster-see Northern lobster

Long-snouted or spinner dolphin
from St. Vincent Island 305

Metnmysidopsis elongata-see Mysids

M eterythrops robusta-see Mysids

Mid-Subarctic Pacific region
primary productivity in 595

Midwater trawl
Isaacs-Kidd, relative sampling performance
of 6- and 10-foot 427

890



765

MILLER, HARRY, JR.-see DUBROW et a1.

Mixing
off coast of Peru 859

MONK, BRUCE H.-see EBEL et a1.

Monterey Bay, California
nannoplankton and netplankton in 799

MURPHY, M. ALICE-see COOK and MURPHY

Murre II-see Vessels

products and other lipid-protein systems," by
William T. Roubal 371

NELSON, RICHARD W.-see BARNETT et a1.

Neomysi.~ ame"icana-see Mysids

Netplankton
compared with nannoplankton in California
Current system 799

New Jersey
menhaden fishery

Naknek-Kvichak system ..... '," . .. . .. . . . .. . ... 122

Nannoplankton
compared with netplankton in California Cur-
rent system 799

"Nature of free radicals in freeze-dried fishery

Myctophidae-see Fish larvae

Mysidopsis bigelowi-see Mysids

M. furcar-see Mysids

Mysids
Atlantic coast

Amblyops abbreviata .
Anchialina typica .
Bathymysis 1'cnoculata .
Boreomysis tridcns .
Bowmaniella portoricensis .
Erythrops erythrophthalma .
Eucopia grimaldii .
Hypererythrops caribbaea .
Heteromysis formosa , , .
Meterythro]Js robusta .
Mysidopsis bigelowi .
Mysidopsis furca .
Mysis mixta .
Mysis stenolepis .
Neomysis americana .
Praunus flexuosus .
Promysis atlantica .
Pseudomma affine .
Pseudomma sp .

Metamysidopsi.~ elongata
body composition .
culture methods .
ecological efficiency .
energy content .
fecundity .
growth and maturation .
molting .
oogenesis and incubation .
reproduction .
respiration .

Mysis mixta-see Mysids

M. stenolepis-see Mysids

72R

722
729
720
721
723
720
726
740
725
730
732
733
735
737
735
732
727
728

104
94
93

107
100

97
95
94

100
103

New York
menhaden fishery

NICHOLSON, WILLIAM R., "Changes in catch
and effort in the Atlantic menhaden purse-
seine fishery, 1940-68" .

Nitrogen supersaturation
thermal tolerance of juvenile Pacific salmon
and steelhead trout in relation to .

Nomeidae-see Fish larvae

North Carolina
menhaden fishery .
young menhaden .

North Pacific Ocean
Sea-surface temperature anomalies in .

Northern anchovy
induced spawning of .
predation on larvae by copepods .

Northern lobster
egg loss during incuhation from offshore .....

NOVOTNY, ANTHONY J., and CONRAD V. W.
MA HNKEN, "Predation on juvenile Pacific
salmon by a marine isopod Rocinela I,cllicel's
l'ugel.tcnsis (Crustacea, Isopoda) .

"Observations on two species of dolphins from
the tropical mid-Atlantic," by Thomas Potthoff ..

"Occurrence of the barracudina, Paralepis at­
lantica Kreyer, in the central North Pacific
Ocean," by Richard G. Bakkala .

O'CONNELL, CHARLES P., "Variability of
near-surface zooplankton off southern Califor­
nia, as shown by towed-pump sampling"

Oncorhyncus gorbuscha-see Pink salmon

O. keta-see Chum salmon

O. kisutch-see Coho salmon

O. lIM'ka-see Red salmon, Sockeye salmon

Orcinus orcn-see Killer whale

765

765

833

765
783

345

357
656

451

699

877

881

681

891



PARISER, E. R.-See DUBROW et al.

PEARCY, WILLIAM G.-see SMILES and PEARCY

Penaeus a;:;tecu.~-see Brown shrimp

PEREZ FARFANTE, ISABEL, "A key to the
American Pacific shrimps of the genus Trachy­
penaeull (Decapoda, Penaeidae), with the de-
scription of a new species" 0" 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 635

Pisaster giganteus (sea star)
trophic interaction between, and gastropod
K elletia kelletii . 0 0 0 0 0 0 •• 0 0 0 • 0 0 0 0 0 0 •• 0 ••• 0 0 •• 669

Plankton-see Nannoplankton; Netplankton;
Phytoplankton; Zooplankton

"Plankton populations and upwelling off the
coast of Peru, June 1969," by John R. Beers,
Merritt R. Stevenson, Richard W. Eppley, and
Elaine R. Brooks 0 0 0 0 ••• 0 0 • 0 0 0 • 0 0 • 0 0 • 0 • 0 0 •• " 859

Pleuronectiformes-see Fish larvae

Poecilia reticulata-see Guppy

POTTHOFF, THOMAS, "Observations on two
species of dolphins from the tropical mid-At-
lantic" 0 0 0 0 0 • 0 • 0 • 0 0 • 0 0 0 0 0 0 • 0 0 • 0 ••• 0 0 • 0 0 0 0 • 0 • " 877

Praunus flexuoslls-see Mysids

"Predation on juvenile Pacific salmon by a
marine isopod Rocincla bcllicepo~ pugettensis
(Crustacea, Isopoda) ," by Anthony J. Novotny
and Conrad Vo M. Mahnken . 000000.000.000.00 699

"Primary production in the mid-Subarctic Pa-
cific Region, 1966-68", by .Jerry D. Larrance 595

Primary production
in mid-Subarctic Pacific Region . 0 0 • 0 0 0 • 0 •• " 595

PRITCHARD, AUSTIN W., JOHN R. HUNTER,
and REUBEN LASKER, "The relation between
exercise and biochemical changes in red and
white muscle and liver in the jack mackerel,
Trachllrus symmetricus" 0 0 • 0 • 0 0 0 0 0 0 0 0 0 0 0 0 0 •• " 379

Promysis ntlantica-see Mysids

"Protein autolysis rates at various pH's and
temperatures in hake, Mer/ncdus productus,
and Pacific herring, Clupea harel1gus pallasi,
and their effect on yield in the preparation of
fish protein concentrate," by Barbara Koury,
John Spinelli, and Dave Wieg 00 0 0.0 o' .. , 0 • •• 241

Pseudomma affine-see Mysids

Psclldorca crassidens-see False killer whale

Pygmy killer whale
from St. Vincent Island o. 0 0 • 0 0 0 0 0 0 0 0 • 0 • 0 • 0 0 307

QUAST, JAY C., "Sebastes variegatus sp. n.
from the northeastern Pacific Ocean (Pisces,
Scorpaenidae)" 0 0 0 0 ••• 0 0 0 • 0 0 0 0 •• 0 ••• 0 • 0 • 0 0 • 0 " 387

"Random variability and parameter estimation
for the generalized production model," by Wil-
liam Wo Fox, Jr. 0000000000. 0 .00.000. 0 • 000 •• " 569

Random variability
and parameter estimation for the generalized
production model . 0 0 0 0 0 0 • 0 0 0 0 • 0 0 0 •• 0 0 0 • 0 0 0 " 569

RATHJEN, WARREN F.-see CALDWELL et al.

79

859

Oregon
euphausiids

OWEN, ROBERT W., JR.-see THOMAS and OWEN

Oxyjulis californica-see Senorita

PERKINS, HERBERT Co, "Egg loss during
incubation from offshore Northern lobsters
(Decapoda: Homaridae)" 0 0 0 0 0 0 0 0 0 0 ••• 0 0 • 0 0 0 o. 451

Peru
plankton populations and upwelling

Pachygrapo~us crassipes-see Crabs

Pacific hake
fecundity 0 0 0 • 0 0 • 0 0 o' 0 0 0 0 0 0 0 0 0 • 0 0 0 0 0 0 0 • 0 0 0 0 •• 581
protein autolysis rates at various pH's and
temperatures and effect on yield of fish pro-
tein concentrate 00 000 0 00 0 0 0 • 0 0 0 00 0 000 00 0 o' . 0 241
size at first maturity 00 0 0 0 • 0 0 0 o' ... 0 00 0 0 0 • ••• 583
spawning . 0 0 0 0 0 0 • 0 •• 0 0 0 • 0 0 0 0 0 • 0 0 0 0 0 0 •• 0 0 0 0 0 581

Pacific herring
protein autolysis rates at various pH's and
temperatures and effect on yield of fish pro-
tein concentrate 0 0 o' . 0 0 000 0 o' 0 .0 0 00 0 000 o' 0 0 0 241

Phanerodon atripes-see Sharpnose seaperch

Physeter catodon-see Sperm whale

Phytoplankton
and upwelling off coast of Peru . 0 0 0 • 0 0 0 0 • 0 0 • 0 859
estimating production of, from ammonium
and chlorophyll concentrations . 0 0 0 0 0 0 0 • 0 0 •• 0 • 87
production in natural and altered areas . 0 0 0 0 829

Pig tissues
effect of dietary fish oil on fatty acid com-
position and palatability of 0 0 0 • 0 0 0 • 0 • 0 0 0 • • • • 281

Pink salmon
low-temperature threshold for eggs o. 0 • 0 0 0 • o. 587
predation on juveniles by marine isopod ... 0 o. 699

Paragon-see Vessels

Paralepididae-see Fish larvae

Paralepis atlantica-see Barracudina

Parameter estimation
random variability and, for generalized pro-
duction model o. 0 • 0 •• 0 0 0 0 0 0 0 0 0 0 0 0 •• 0 0 0 • 0 • 0 •• 569

892



Scombridae-see Fish larvae

ROTHSCHILD, BRIAN J., and JAMES W.
BALSIGER, "A linear-programming solution
to salmon management" ,...................... 117

322
313
317
318
319
316
323
320
321

303

181
786

879

ROUBAL, WILLIAM T., "Nature of free
radicals in freeze-dried fishery products and
other lipid-protein systems" 371

Rough-toothed dolphin
from St. Vincent Island 304

Royal red shrimp
age classes .
biology .
habits .
larval, postlarval, and juvenile stages .
latitude and depth distributions .
reproductive systems .
size and age at recruitment .
size at maturity .
spawning , .

St. Vincent Island
cetaceans from

SAGE, MARTIN, "Respiratory, behavioral,
and endocrine responses of a teleost to a re-
stricted environment" .

Salinity
sea-surface

Koko Head, Oahu . .
effect on young Atlantic menhaden .

Snlrno gairdneri-see Steelhead trout

Salmon-see Chinook salmon; Chum salmon;
Coho salmon; Pink salmon; Red salmon;
Sockeye salmon

Salmon management
linear-programming solution to 117

Rocinela belliceps pllgettensis
(marine isopod) predation on juvenile Pa-
cific salmon 699

"Respiratory, behavioral, and endocrine respon­
ses of a teleost to a restricted environment,"
by Martin Sage 879

RICHARDS, WILLIAM J., and DAVID C.
SIMMONS, "Distribution of tuna larvae
(Pisces, Scombridae) in the northwestern Gulf
of Guinea and off Sierra Leone" 555

" (The) relative importance of nannoplankton
and netplankton as primary producers in the
California Current system," by Thomas C. Malone 799

"(The) relative sampling performance of 6- and
10-foot Isaacs-Kidd midwater trawls," by Wil-
liam A. Friedl 427

Red hake
chemical and nutritional characteristics of
fish protein concentrate from. . . . . . . . . . . . .. . .. 141
effect of ice storage on chemical and nutritive
properties of solvent-extracted whole fish 145

Red salmon
in Kvichak River, Alaska 531

Red Sea, sharks 615

"(The) relation between exercise and biochem-
ical changes in red and white muscle and liver
in the jack mackerel, Trachllrlls symmetriclls,"
by Austin W. Pritchard, John R. Hunter, and
Reuben Lasker .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 379

Risso's dolphin
from St. Vincent Island 305

RITSKES, T. M., "Artificial ripening of maat­
jes-cured herring with the aid of proteolytic
enzyme preparations" 647

Rockfish
preservation with use of carbon dioxide dis-
solved in refrigerated brine 433
Sebastes variegat1l8, new species from north-
eastern Pacific Ocean 387

Rockaway-see Vessels

ROE, RICHARD B., ROBERT CUMMINS,
JR., and HARVEY R BULLIS, JR, "Calico
scallop distribution, abundance, and yield off
eastern Florida, 1967-68" 399

ROEDEL, PHILIP M., "In memoriam-Wil-
hert McLeod Chapman and Milner Baily Schaefer" 1

ROSENTHAL, RICHARD J., "Trophic inter-
action between the sea star Pisn,~ter gignnteus
and the gastropod Kelletin kelletii" 669

Scopelarchidae-see Fish larvae

Scopelosauridae-see Fish larvae

Scorpaenidae
Sebastes variegatus, sp. n. 387

Sea star-see Pisaster giganteu.q

"Sebastes variegatns, sp. n. from the north­
eastern Pacific Ocean (Pisces, Scorpaenidae) ,"
by Jay C. Quast 387

Sebastes variegatus, sp. n. 387

SECKEL, GUNTER R, and MARIAN Y. Y.
YONG, "Harmonic functions for sea-surface
temperatures and salinities, Koko Head, Oahu,
1956-69, and sea-surface temperatures, Christ-
mas Island, 1954-69" 181

893



Senorita
cleaning activity 497
general ecology 494

"Sex pheromone activity of the molting hor-
mone, crustecdysone, on male crabs (Pachy-
grapsus crassipes, Cancer antennarius, and C.
anthonyi) ," by James S. Kittredge, Michelle
Terry, and Francis T. Takahashi 337

Shark
Isistiu8 brasiliensis, probable cause of crater
wounds on fishes and cetaceans 791
new genus, laga carcharhinid 615

Sharpnose seaperch
cleaning activity 511
general ecology 495

Short-finned pilot whale or blackfish
from St. Vincent Island 308

Shrimp-see Brown shrimp; Royal red shrimp

Shrimp
equipment for holding and releasing penaeid,
during marking experiments 247
key to America~ Pacific, of genus Trachypenaeu8 635

SIDWELL, V. D.-see DUBROW et aI.

Sierra Leone
tuna larvae off 555

SIMMONS, DAVID C.-see RICHARDS and
SIMMONS

SINDERMANN, CARL L., "Internal defenses
of Crustacea: a review"...................... 455

Size
in relation to swimming speed in jack mack-
erel and other fishes 253
in relation to tail beat amplitude in jack mack-
erel and other fishes 253
in relation to tail beat frequency in jack
mackerel and other fishes 253

"Size structure and growth rate of Euphau.~ia

pacifica off the Oregon coast," by Michael C.
Smiles, Jr., and William G. Pearcy , .. , . . . 79

Skipjack tuna
Atlantic

larvae in northwestern Gulf of Guinea and
off Sierra Leone 564

Pacific
age and growth 549
distribution and abundance. . . . . . . . . . . . . . . .. 545
early life history 545
time of spawning. . . . . . . . . . . . . . . . . . . . . . . . .. 552

SMILES, MICHAEL C., JR., and WILLIAM
G. PEARCY, "Size structure and growth rate
of Euphnusia pacifica off the Oregon coast" .... 79

894

SMITH, PRESTON, JR.-see KIFER et a!.

Sockeye salmon
escapement levels and productivity of Nusha-
gak run from 1908 to 1966 .

Sole, lined-see Lined sole

South America
shrimps from

South Carolina
menhaden fishery .

South Pacific
distribution, apparent abundance, and length
composition of juvenile albacore .
early life history of skipjack tuna in .

Species, new
Sebastes variegatus (Pisces: Scorpaenidae) ..
Trnchypenneus fuscina (Decapoda: Penaeidae)

Sperm whale
from St. Vincent Island .

SPINELLI, JOHN-see KOURY et aI.

Spotted or bridled dolphin
from St. Vincent Island .

SPRINGER, STEWART-see COMPAGNO and
SPRINGER

STANSBY, MA URICE E.-see JELLINEK and
STANSBY

Steelhead trout
thermal tolerance of juveniles in relation to
supersaturation of nitrogen gas .

Stenella-see long-snouted or spinner dolphin;
spotted or bridled dolphin

:'Iteno bredanensi.~-see Rough-toothed dolphin

Sternoptychidae-see Fish larvae

STEVENSON, MERRITT R-see BEERS et al.

STILLINGS, BRUCE R-see DUBROW and
STILLINGS

Stomach contents
juvenile albacore found in billfishes, South
Pacific .
juvenile skipjack tuna found in billfishes of
Pacific .

Stomiatoidei-see Fish larvae

"Studies on the use of carbon dioxide dissolved
in refrigerated brine for the preservation of
whole fish," by Harold J. Barnett, Richard W.
Np!son, Patrick J. Huntpr, Steven Haupr, and
Herman Groninger .

747

635

765

821
545

387
635

310

305

833

821

545

433



SULLIVAN, JOHN R.-see CALDWELL, D. et al.

"Sustained speed of jack mackerel, Trachurus
symmetriclls," by John R. Hunter.. . . . . .. . .. . .. 267

"Swimming speed, tail beat frequency, tail beat
amplitude, and size in jack mackerel, Trachurus
symmetricus, and other fishes," by John R.
Hunter and James R. Zweifel 253

Swimming speed
and size in jack mackerel and other fishes 253
sustained, of jack mackerel 267

Synodontidae-see Fish larvae

Tail beat amplitude
and size in jack mackerel and other fishes 253

Tail beat frequency
and size in jack mackerel and other fishes .. , 253

TAKAHASHI, FRANCIS T.·--see KITTREDGE et al.

Target strength
of fishes: a review of measurements 703

Tide
effect on distribution of young Atlantic men-
haden ,.................. 788

TOPP, ROBERT W., and FRANK H. HOFF,
"An adult bluefin tuna, Thllnnns thynnlls, from
a Florida west coast urban waterway" 251

Truchllrlts symmetricus-see Jack mackerel

Truchypenaeu.~

key to American Pacific .. " ,..... 635

T. fuscina
new species, description 635

"(The) transplanting and survival of turtle
grass, Tlm[as"ia testlldimo1l, in Boca Ciega Bay,
Florida," by John A. Kelly, Jr., Charles M. Fuss,
Jr., and John R. Hall ,. 273

TRENT, LEE-see CORLISS and TRENT

Trichiuridae-see Fish larvae

Temperature
effect on distribution of young Atlantic men-
haden 787
effect on uptake oJ.' DDT by euphausiid , 629
low, threshold for pink salmon eggs 587
sea-surface

anomalies in North Pacific , 345
Koko Head, Oahu, 1956-69 181
Christmas Island, 1954-69.................. 181

TERRY, MICHELLE-see KITTREDGE et al.

Tetragonuridae-see Fish larvae

Texas
phytoplankton production, West Bay

Thalassia te,~tudinum-see Turtle grass

THEILACKER, GAIL H.-see CLUTTER and
THEILACKER

829

"Trophic interaction between the sea star
Pisa."fer gigantcus and the gastropod J(elletia
kelletii," by Richard J. Rosenthal 669

Tuna-see Albacore; Bigeye tuna; Bluefin
tuna; Frigate mackerel; Little tunny;
Skipjack tuna; Yellowfin tuna

gill raker apparatus and food selectivity. . . . .. 361
larvae in northwestern Gulf of Guinea and
off Sierra Leone 555

Turbidity
effect on distribution of young Atlantic men-
haden , ,.................. 786

TursioJls trnucatlls-see Bottlenosed dolphin

Turtle grass
transplanting and survival in Boca Ciega
Bay, Florida ., . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 273

"Thermal tolerance of juvenile Pacific salmon
and steelhead trout in relation to supersatura­
tion of nitrogen gas," by Wesley J. Ebel, Earl
M. Dawley, and Bruce H. Monk 83~

THOMAS, WILLIAM H., and ROBERT W.
OWEN, JR., "Estimating phytoplankton pro-
duction from ammonium and chlorophyll con­
centrations in nutrient-poor water of the eastern
tropical Pacific Ocean" ... ,.................... 87

THOMPSON, PAUL O.-see CUMMINGS and
THOMPSON

Thunnus alalunga-see Albacore

T. thynnus-see Bluefin tuna

Underwater sounds
of killer whales, Kvichak River, Alaska 531
of killer whales, Point Lorna, California 525

"Uptake, assimilation, and loss of DDT residues
by EuphaHsia. ]",cific(l, a euphausiid shrimp,"
by James L. Cox ,............................ 627

Upwelling
and plankton populations off coast of Peru,
June 1969 859

Urophycis ChUBs-see Red hake

VANIA, JOHN S.-see FISH and VANIA

895



"Variability of near-surface zooplankton off
southern California, as shown by towed-pump
sampling," by Charles P. O'Connell 681

Vessels
Alaminos 3
Argo 3
John N. Cobb 581
Discoverer 877
Geronimo 555
David Starr Jordan 3, 581
George B. Kelez 596, 881
Murre II . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 387
Paragon 596
Rockaway.................................. 3

Virginia
menhaden fishery 765

West Bay, Texas 829

Whelk-see Kelletia kelletii

White Oak River estuary, North Carolina .... ,. 783

White whale
repelled by underwater sounds of killer whales 531

WIEG, DAVE-see KOURY et al.

WIGLEY, ROLAND L., and BRUCE R.
BURNS, "Distribution and biology of mysids
(Crustacea, Mysidacea) from the Atlantic coast
of the United States in the NMFS Woods Hole
collection" 717

WILKENS, E. PETER H., and ROBERT M.
LEWIS, "Abundance and distribution of young

896

Atlantic menhaden, Brevoortia tyrannus, in the
White Oak River estuary, North Carolina 783

Woods Hole
mysids in NMFS collection at 717

Wounds, crater
squaloid shark probable cause of 791

Yellowfin tuna
eastern tropical Pacific fishery used to illus­
trate random variability and parameter esti-
mation for the generalized production model .,. 569
larvae in northwestern Gulf of Guinea and off
Sierra Leone 560

YONG, MARIAN Y. Y.-see SECKEL and YONG

YOSHIDA, HOWARD 0., "Distribution, ap­
parent abundance, and length composition of
juvenile albacore, Thunnus alalunga, in the
south Pacific Ocean" 821

------, "The early life history of skip-
jack tuna, Katsuwonus pelamis, in the Pacific
Ocean" 545

YOUNG, EDGAR P.-see KIFER et al.

Ziphius cavirostris-see Goose-beaked whale
or Cuvier's beaked whale

Zooplankton
and upwelling off coast of Peru 859
daylight and night hauls compared 7
variability of near-surface off southern Cal-
ifornia as shown by towed-pump sampling .... 681

ZWEIFEL, JAMES R.-see HUNTER and ZWEIFEL


